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3RO\PHU KROORZ ILEUH PHPEUDQHV +) PHPEUDQHV KDYH EHFRPH LQFUHDVLQJO\ DWWUDFWLYH IRU
YDULRXV ILOWUDWLRQ DQG VHSDUDWLRQ DSSOLFDWLRQV +) PHPEUDQHV DUH FRPPHUFLDOO\ XVHG IRU
PXQLFLSDOZDVWHZDWHU WUHDWPHQWRU LQ IRRGDQGEHYHUDJH LQGXVWULHV5HFHQW UHVHDUFK IRFXVHV
DOVRRQ+)PHPEUDQHVIRUIRUZDUGRVPRVLVDSSOLFDWLRQ
$VIRUIODWVKHHWPHPEUDQHVVXFKDVV\PPHWULFDQGDV\PPHWULFILOWHUVDQGWKLQILOPFRPSRVLWH
SRO\PHU PHPEUDQHV WKH VXUIDFH SURSHUWLHV RI +) PHPEUDQHV GHWHUPLQH WKHLU VHSDUDWLRQ
SHUIRUPDQFH DQG WKHLU IRXOLQJ SURSHQVLW\ $PRQJ WKHVH SURSHUWLHV WKH VXUIDFH FKDUJH LV




7KH VROLG VXUIDFH FKDUJH LV UHODWHG WR WKH ]HWD SRWHQWLDO DW WKH VROLGZDWHU LQWHUIDFH )RU
PDFURVFRSLF VROLG VXUIDFHV WKH ]HWD SRWHQWLDO LV GHWHUPLQHG IURP WKH PHDVXUHPHQW RI
VWUHDPLQJ SRWHQWLDO DQG VWUHDPLQJ FXUUHQW UHVSHFWLYHO\ 7KH H[SHULPHQWDO DSSURDFK IRU
VWUHDPLQJSRWHQWLDODQGVWUHDPLQJFXUUHQWPHDVXUHPHQWVRISRO\PHUIODWVKHHWPHPEUDQHVDQG
ILOWHUVDSSOLHVWKHWDQJHQWLDOIORZPHWKRGZKHUHDQDTXHRXVHOHFWURO\WHVROXWLRQVWUHDPVDFURVV
WKH PHPEUDQH VXUIDFH $OWHUQDWLYHO\ WKH SHUPHDWLRQPRGH RI PHDVXUHPHQW LV DSSOLFDEOH IRU
PLFURSRURXV ILOWHUV ,Q WKLV FDVH WKH SRURXV ILOWHU VDPSOH LV PRXQWHG SHUSHQGLFXODU WR WKH
HOHFWURO\WHIORZGLUHFWLRQ
'LIIHUHQWIURPIODWVKHHWPHPEUDQHVVXUIDFHDQDO\VLVRI+)PHPEUDQHVLVFRPSOLFDWHGGXHWR
LWV WXEXODUJHRPHWU\)XUWKHUPRUHFKDUDFWHUL]DWLRQRI WKH LQQHUVXUIDFHRURI WKHVNLQ OD\HURQ
WKH RXWHU VLGH RI WKHPHPEUDQH LV UHTXLUHG GHSHQGLQJ RQ WKH W\SH RI+)PHPEUDQH DQG LWV
DSSOLFDWLRQ 1RQHWKHOHVV WKH VWUHDPLQJ SRWHQWLDO PHWKRG HQDEOHV DQ DOPRVW QRQGHVWUXFWLYH
PHDVXUHPHQWRIWKHVXUIDFHFKDUJHRIERWKLQQHUDQGRXWHU+)PHPEUDQHVXUIDFHV




)LJ D ,Q WKLV FRQILJXUDWLRQ WKH HOHFWURO\WH VROXWLRQ LV SDVVHG WKURXJK WKH OXPHQ RI WKH +)
PHPEUDQH 7KHRXWHU VXUIDFH FKDUDFWHUL]DWLRQ UHTXLUHVPRUH HIIRUW IRU VDPSOHSUHSDUDWLRQ$
VHULHVRISURSHUO\FKRSSHGSLHFHVRID+)PHPEUDQHLVDOLJQHGRQWKHVDPSOHKROGHUDVVKRZQ
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IRXOHG DQG VXUIDFHPRGLILHG +) PHPEUDQHV IRU GLIIHUHQW DSSOLFDWLRQV $V D UHSUHVHQWDWLYH
UHVXOWWKHS+GHSHQGHQFHRIWKH]HWDSRWHQWLDORIWKHLQQHUVXUIDFHRI3(6+)PHPEUDQHVIRU
KDHPRGLDO\VLVLVVKRZQLQ)LJ7KHVPDOOLQQHUGLDPHWHURI+)PHPEUDQHVIRUKDHPRGLDO\VLV
UHTXLUHVDGHYLDWLRQ IURPWKHVDPSOHPRXQWLQJDSSURDFKGHVFULEHG LQ WKHVHFWLRQ0HWKRGV$




]HWD SRWHQWLDO DIWHU FRPSOHWLQJ WZR VXEVHTXHQW SURFHVV VWHSV WR LPSURYH WKH
KDHPRFRPSDWLELOLW\ RI WKH 3(6 PHPEUDQH VXUIDFH ,Q WKH ILUVW VWHS IXQFWLRQDO JURXSV DUH
LQWURGXFHG WR WKH PHPEUDQH VXUIDFH HLWKHU E\ FKHPLFDO JUDIWLQJ RU E\ FRDWLQJ ZLWK D
SRO\HOHFWURO\WH OD\HU 7KH H[DPSOH LQ )LJ  VKRZV WKH HIIHFW RI DPLQR JURXSV RQ WKH ]HWD
SRWHQWLDO DQG RQ WKH LVRHOHFWULF SRLQW 7KHVH IXQFWLRQDO JURXSV DFW DV DQFKRU JURXSV IRU WKH
FRDWLQJ RI KHSDULQ 7KLV SRO\VDFFKDULGH LQWURGXFHV WKH KDHPRFRPSDWLELOLW\ WR WKH PHPEUDQH
VXUIDFH7KHVXUIDFHPRGLILFDWLRQZLWKIXQFWLRQDODPLQRJURXSVLQFUHDVHVWKH,(3RIWKHSULVWLQH
3(6PHPEUDQH ,(3 WR ,(37KLVFKDQJH LQGLFDWHV WKHVWURQJEDVLFFKDUDFWHURI WKH
PRGLILHGVXUIDFHDQGDQDOPRVWFRPSOHWHVXUIDFHFRYHUDJH+HSDULQ UHYHUVHV WKHVLJQRI WKH








PHDVXUHPHQW RI WKH VWUHDPLQJ SRWHQWLDO 2WKHU WKDQ WKH ]HWD SRWHQWLDO DQDO\VLV LQ FROORLGDO
1442   T. Luxbacher et al. /  Procedia Engineering  44 ( 2012 )  1440 – 1442 
GLVSHUVLRQV HJ E\ HOHFWURSKRUHWLF OLJKW VFDWWHULQJ WKH VWUHDPLQJ SRWHQWLDO PHDVXUHPHQW
LQWURGXFHVUHTXLUHPHQWVRQWKHJHRPHWU\RIWKHVROLGVDPSOHDQG LWVSURSHUDUUDQJHPHQWRQD
VDPSOH KROGHU 7KH PRVW VWULQJHQW UHTXLUHPHQWV DUH DGMDFHQW VDPSOH VXUIDFHV ZKLFK DUH
VHSDUDWHG E\ D JDS RI DSSURSULDWH VL]H 7KHVH UHTXLUHPHQWV DUH IXOILOOHG E\ WKH SURSRVHG
PHWKRG RI +)PHPEUDQHPRXQWLQJ IRU LWV LQQHU DQG RXWHU VXUIDFH FKDUDFWHUL]DWLRQ:LWK WKH
DSSURDFKHVSUHVHQWHGLQWKLVSDSHUWKH]HWDSRWHQWLDORI+)PHPEUDQHVEHFRPHVDFFHVVLEOH
ZKLFKHQDEOHV WKHGLUHFWFRPSDULVRQZLWK WKH]HWDSRWHQWLDORI IODWVKHHWPHPEUDQHVRIVDPH
SRO\PHUDQGSRURVLW\
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